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RUSSIAN CONJUGATION
Computer Synthesis of Russian Verb Forms
F. H. H. KORTLANDT*
0. The program presented in this paper is a computerized version of
Roman Jakobson's article "Russian Conjugation" in Word 4 (1948),
155-67 (abbr.: J). Wherever the program and Jakobson's rules yield
different results, this is indicated below in square brackets. The language
in which the program is stated is ALGOL 60.
A comprehensive comment is added to the program in order to make
it accessible to both linguists without an extensive knowledge of
Programming languages and mathematicians who are not familiär with
the Russian verb System. The input of the Computer consists of the
program and a list of verb stems. The generated forrns are the phonemic
representations of the inflnitive, the preterit (masc.sg., fem.sg., neuter sg.,
plural), the present (Ist sg., 2nd sg., 3rd sg., Ist pl., 2nd pl., 3rd pl.), and
the imperative (2nd sg., 2nd pl.). [The inclusive imperative is not
generated because it has no special form (J 2.122). The aspect of the verb
is not taken into account; therefore, the irregularly stressed form rad'ila
is not generated.
There is one major difference between the language described by
Jakobson and the contemporary Standard language in favour of which I
have decided: the unstressed alternant of the present tense suffix a is u
in Jakobson's paper (J 2.121) but a according to the modern Standard.1
For the rest I have stuck rather closely to Jakobson's description.]
* The author studied Mathematics and Linguistics at the University of Amsterdam,
where he now is a member of the Staff of the Slavic Department. His dissertation
Modelling the Phoneme: New Trends in East European Phonemic Theory was recently
published by Mouton.
1 Cf. R. I. Avanesov and S. I. Ozegov, Russkoe literaturnoe proiznosenie i udarenie
(Moscow, 1960), p. 698: "Proiznosenie etix form s glasnym [u] v okoncanii -at (-jat),
svojstvennoe russkomu literaturnomu jazyku v proslom, teper' uderzivaetsja po
preimuscestvu v reci starsego pokolenija, a takze prinjato v sceniceskoj reci"; M. V.
Panov, Russkaja fonetika (Moscow, 1967), p. 320: "V nastojascee vremja nado





The program consists of a number of declarations, which serve to define
certain properties of the variables and procedures used in the program
and to associate them with identifiers, and a number of Statements (units
of Operation), which begin in line 65 (label: CONSTANT VALUES). There
are several kinds of Statements. An assignment Statement (e.g., a := 10)
serves for assigning a value to a variable or procedure identifier. A go to
Statement (e.g., goto INPUT) Interrupts the normal sequence of operations:
the next Statement to be executed will be the one having the'indicated
label. A conditional Statement (e.g., z/w = 101 then EXIT eise ...) causes
a Statement to be executed or skipped depending on the value of a
boolean expression. (The value of a boolean expression is either true or
false.) A for clause (e.g., for h := l step l until 20 do) causes the State-
ment which it precedes to be repeatedly executed (i.e. for h = l, 2,..., 20).
A procedure Statement (e.g., phonemics) serves to invoke the execution
of a procedure body. This procedure body can be found in the corres-
ponding procedure declaration (i.e. the lines 41-55 of the program),
which contains a number of Statements that may be preceded by a number
of declarations of local identifiers (i.e.: h, q, no vowel, unvoice).2
2. COMMENT ON THE PROGRAM
The numbers refer to the respective lines of the program.
2. a, ..., S represent the phoneme inventory of Russian in the order
of the Cyrillic alphabet (a, ..., s); y represents the feature of softness of
the preceding consonant ('); A, ..., U represent the vowels under stress
(a, ..., ü); h and w are indices.
3. //', si,fi, di are indices that indicate the length of the relevant part
of the array lexeme, stem,form, des respectively; syl is the number of
syllables of the input stem; final and finalcons are the final symbol
(= phoneme or the feature of softness) resp. the final consonant (or the
feature of softness) of the input stem.
4. The array lexeme contains the input stem and remains intact
during the execution of the program until a new input stem is read.
2 Cf. Revised Report on the Algorithmic Language ALGOL 60, ed. by Peter Naur
(Copenhagen, 1964) (corrected reprint).
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Changes that have bearing on a whole tense (e.g.,p'isat',p'isü) are carried
out in the array stem, while those affecting only one form (e.g., Vub'if,
l'ubrü) are carried out in the array form. The array des contains the
desinence until it is added to the array form. The declaration of a
separate array des is necessary in view of the accent pattern of the Russian
verb, cf. below (procedure accent). The suffix of reflexivity (if required)
is added in the output procedure. [In Jakobson's paper reflexive verbs
are not taken into account.] The numbers in square brackets indicate the
lower and upper bound of the subscripts.
5, 6. The booleans reflexive and drop suffix indicate the reflexivity
of the verb and the dropping of the suffix nu in preterit forms respectively,
see line 72 below. The other booleans correspond to Jakobson's
categories, cf. the assignment Statements in 78-83 below;jvnm Stands for
Jakobson's 'narrowly closed', saften reflects the condition for softening
of hard consonants. [The categories of simple and vocalic desinence
affect the resulting verb forms only through the procedure accent. Since
this procedure is not used in the generation of the infinitive (84-106
below), these boolean variables are not assigned their proper, 'Jakob-
sonian' logical values during the execution of this part of the program:
they acquire their preterit value (false) in line 78 already. Of course, this
is only a matter of programming economy and has nothing to do with
the linguistic facts.]
7-12. The meaning of these boolean procedures is self-evident: q is
a vowel if q = a or q = e or ..., and otherwise it is not, etc. (The
Symbols Λ , ν, Π mean and, or, not respectively.) In this program, äs in
Jakobson's paper (fn. 5 on p. 157), soft has the meaning of 'palatal or
palatalized'. [There is one slight diiference: the phonemically relevant
softness of non-palatal sounds is here expressed by the separate symbol
y, so strictly speaking only this feature is soft in the sense of the program
while the preceding consonant is not, cf. line 10.]
13. The procedure omit reduces the length of the relevant part of the
array form by one, so that its eifert is the omission of the last relevant
symbol of this array.
14. The procedure change assigns to the last relevant symbol of the
array form the value of the indicated symbol, so in effect it changes the
(value of the) last relevant symbol of the array form. This procedure is
equivalent to omit plus add.
15. The procedure add lengthens the relevant part of the array form
by one and fills this place with the (value of the) indicated symbol. So in
effect it adds the indicated symbol to the relevant part of the array form.
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16. The procedure insert lengthens the relevant part of the array form
by one and inserts the indicated symbol before the last relevant symbol
of the array form. It is equivalent to omit plus add (the indicated symbol)
plus add (the omitted symbol).
17-20. These procedures are identical with the ones in 13-16 but for
the array that is affected: here the array stem is altered, instead of the
array form.
21. The procedure add desinence adds the relevant part of the array
des to the relevant part of the array for m.
22. The procedure transfer makes the array form equal to the array
stem äs far äs the elements of the array are relevant.
23. The procedure stress changes a into A etc., see 65, 66 below
(CONSTANT VALUES).
24. The procedure unstress changes A into a etc. The if clause is
necessary because of the for Statement in line 32: if the desinence is
stressed, all vowels of the stem are unstressed. (Alternative Solutions for
this little problem can easily be found and some of them are quicker but
they all yield more complicated boolean expressions. Since the number
of vowels in the input stem hardly ever exceeds three, I have chosen here
for simplicity of the program rather than for rapidity in the execution.)
25-29. This procedure has an obvious meaning. A local boolean is
introduced for the sake of clarity, but it can be dispensed with if use is
made of a go to Statement:
for h := fl step — l until l do i/vowel(form[h]) then
begin stress(form[h]); goto LABEL
end; LABEL:
30. The procedure accent adds an accent to unstressed verb forms.
Within this procedure the desinence is added to the array form.
31, 32. If the desinence begins with a vowel the stress of verbs having
a removable accent is on this vowel (J 2.61).
33-37. For verbs with a mobile accent (unaccented input stem) the
following rules hold (J 2.62):
(a) verbs with open polysyllabic input stems stress either the simple
desinence, or the preceding vowel if the desinence is complex: p'isa-
'write', p'isu, p'isut, p'isi;
(b) if the desinence does not begin with a vowel verbs with an input
stem ending in j, v, n, m or a vowel [= all but the BROADLY closed input
stems] stress the vowel that precedes the desinence, with the limitation
that in the fem.sg. preterit (suffix la) only verbs with nonsyllabic input
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etc., but zm- 'press' and zn- 'reap' both zala;
(c) otherwise the last vowel of the verb form is stressed: v'od-
'conduct', v'idu, v'idut, v'ol, v'ila, v'ili.
N.B.: Monosyllabic verb forms are neither stressed nor unstressed for
the presence of either of these characteristics requires the presence of the
other elsewhere in the word.3 The program, however, necessarily dis-
tinguishes between stressed and unstressed vowels, so a choice is to be
made. Since the vowel oppositions that exist in monosyllabic words are
the same äs can be found in the stressed syllables of polysyllabic words,
I have chosen to consider the vowels of monosyllabic verb forms äs
stressed. (The same choice was made by Jakobson.) Therefore, a
'stressed' vowel is the stressed vowel of a polysyllabic verb form or the
only vowel of a monosyllabic verb form.
39. In other cases the accent is not changed.
41. The procedure phonemics contains the morphophonemic rules of
the Russian verb.
43-45. The procedure unvoice is declared within the procedure
phonemics and therefore has a local character. Its meaning is obvious.
46. If a verb form contains no vowel, an o is inserted before its final
consonant (J 2.5), e.g., zg- 'burn', zok, zgla; id- 'go', sol, sla. Instead of
a local boolean (no vowel) a go to Statement could have been used:
z/vowel(form[h]) then goto LABEL; insert(O); LABEL:
47. This o, like any other o, is replaced by e if it is preceded by a soft
consonant and followed by word-final j or c: p'j- 'drink', p'ej; p'ok-
'bake', p'ec. [Jakobson's rule on inserted vowels runs äs follows (J 2.5):
"A vowel is inserted within a nonsyllabic full-stem before a nonsyllabic
desinence and, if this stem ends in r, before any consonantal desinence.
The inserted vowel is e in the Infinitive, o elsewhere." According to this
rule, the imperative of p'j- is *p'oj instead of p'ej. A rule changing both
this o and the o of *p'oc into e is lacking in Jakobson's description,
though the necessity of having such a rule is explicitly referred to in the
introduction (J 1.32): "o is not admitted between two soft consonants of
the stem". However, this formulation of the rule is incorrect because
there exist such forms äs Γάζα 'lying' and jozitca 'to cower'.]
48. 49. If preceded by a soft consonant, unstressed e and o are
reduced to /. The same holds true for unstressed a if it is not the final or
prefinal phoneme of a word form, e.g., tr'as- 'shake', tr'isut, but v'id'e-
'see', v'id'at. [No vowel reduction rules are explicitly stated in Jakobson's
8 See C. L. Ebeling, "On Accent in Dutch and the Phoneme Is/", Lingua 21 (1968),
135 f. on the essence of conflgurational features.
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paper.]
50, 51. Elsewhere (i.e. word-initially and after a hard consonant) un-
stressed o is reduced to a. The feature of softness y is omitted before r,
where the softness is lost, and before j, where it is automatic. [Jakobson
maintains the soft sign ' before j. So did I only in the input stem. In fact,
it could have been omitted there äs well for it does not convey any
Information at all. If it had actually been omitted, it would have to be
inserted before the vowel insertion in the Infinitive (and preterit) and the
imperative (pj-/p'j- 'drink', p'it', p'ej). Since any decision on the input
stem is more or less arbitrary, for once I have preferred to stick to
Jakobson's notation.]
52-54. Word-final consonants are unvoiced; in addition, word-final
velars lose their softness: l'og- 'lie down', imperative l'ak. [This rule is
not explicitly stated in Jakobson's paper.]
56. The procedure Output punches the array/orm into the Output tape
and adds the required suffix to reflexive verb forms.
57. Every verb form is preceded by three spaces, cf. the assignment
Statement in line 68.
58-60. Within the program capital letters (which have values between
36 and 63, see line 66 of the program) stand for stressed vowels and
palatal consonants (see line 2 of the program). However, in the Output
tape (and also in the input tape, see below) stressed vowels are marked by
underlining and the häcek on a palatal consonant is shown äs a vertical
line through the letter. The punching of either of these Symbols precedes
the punching of the letter which is marked by it (like the printing of an
accent on an ordinary typewriter). So two Symbols are punched instead
of a capital letter: the 'accent' is punched first (symbol no. 126 which is
underlining if it is a vowel, otherwise symbol no. 127 which is the
vertical line) and followed by the corresponding non-capital letter, the
value of which is 27 less than the value of the capital letter (cf. the
procedures stress and unstress above). The procedure PUSYM punches the
syniöol with the indicated value into the Output tape.
61, 62. The suffix of reflexivity is ca after t, sä after any other
consonant, s' after a vowel: sm'eja"- 'laugh', snfijotca, sm'ijalsa,
sm'ijalas'.
65, 66. Here the Statements of the program begin. The letters used
in the program are assigned constant values. These values are equal to
the values that correspond with the letters in the procedures RESYM and
PUSYM, so a is symbol no. 10, etc. There is one exception: symbol no. 120
is ' instead of y, so an apostrophe in the input tape is read äs y and
RUSSIAN CONJUGATION 59
PUSYM (y) punches an apostrophe into the Output tape. This concession
to ALGOL is necessary because an apostrophe cannot be an identifier and
therefore such expressions äs add(') are senseless.
67, 68. This is where the execution of the program really gets started.
The indices that indicate the lengths of the relevant parts of the arrays
and the number of syllables of the input stem are set equal to zero. The
elements of the array lexeme are assigned the value 0 because of the
assignment Statement in line 75. The elements of the arrays stem and
form must have some value äs soon äs they may appear in an if clause
(e.g., in 140-60). For the sake of convenience and in order to have every
verb form preceded by three spaces (see line 57), all these elements are
assigned the value of a space, which is 93. RUNOUT punches 20 cm of
blank tape. PUNLCR punches the value of a new line and carriage return.
When the input stem is punched into the Output tape, it is preceded by
symbol no. 74, i.e. >, and two spaces. (pusPACE(2) is equivalent to
pusYM(93); PUSYM(93).)
69, 70. The procedure RESYM reads a symbol of the input tape and w
is assigned the value of this symbol. Symbol no. 101, i.e. ], marks the
end of the input. When this symbol is read the procedure EXIT makes an
end to the execution of the program. The new line and carriage return
symbol, which has value 119, is skipped and the execution Starts once
more from the label INPUT at the beginning of this line, so the next symbol
of the input tape is read. Any other symbol (including a space) is punched
into the Output tape. Symbol no. 65, which is a hyphen, marks the end
of the input stem. When this symbol is read, the array stem is made equal
to the array lexeme, which then contains the letters of the input stem;
otherwise, the lines 72-75 are executed and after line 76 the execution
Starts again from the label INPUT, that is, the next symbol of the input
stem is read.
72. The reflexivity of a verb is marked by the presence of the symbol",
which has value 121, in the input stem, e.g., sm'eja"- (or "sm'eja-) 'laugh'.
When this symbol is read, the boolean reflexive is assigned the value true.
Otherwise, the value is false because of the assignment Statement in
line 68. (A boolean variable must have one of these two values äs soon
äs it appears in an if clause.) The sumx nu is in brackets if it is dropped
in the preterit (cf. J 2.23), e.g., gas(nu)- 'be extinguished'. The opening
bracket (= symbol no. 98) causes the boolean drop suffix to be assigned
the value true, the ciosing bracket (= symbol no. 99) is skipped.
73-75. Any symbol which has not been mentioned thus far is now
added to the array lexeme, so the index U is increased by one. If H
O m




becomes too large (cf. the declaration of the array lexeme in line 4), the
execution Starts again from the label BEGIN äs if line 200 had been reached.
Otherwise, lexeme[li\ is assigned the value of the symbol that has been
read. There is one complication: stressed vowels and palatal consonants
are compressed into one symbol, which is the corresponding capital letter.
This means that when the stress mark of a vowel (symbol no. 126) or the
häcek of a consonant (symbol no. 127) is read, the symbol to be read next
is to be changed into a capital letter, i.e. to be increased by 27 (cf. the
comment on 58-60). This compression of stressed vowels and palatal
consonants is not really necessary, but it induces considerable simplifica-
tions in a number of Statements, e.g. in the procedures stress and unstress,
the softening rules of the present tense, and the condition for the desinence
of the imperative (line 197). The palatalized consonants could similarly
be compressed, but here the need to do so is less urgent and it would
necessitate a number of changes in various Statements that would not
further the readability of the program.
76. Now the next symbol of the input stem is to be read unless the
previous symbol was a hyphen.
78-82. The meaning of these assignment Statements will be obvious to
anyone who has succeeded in reading the program so far. The values of
the booleans accented and final syllable stressed are set equal to false
before the for Statement that counts the syllables (the number of syllables
is equal to the number of vowels) and in which the values of these
booleans are set equal to true when a stressed vowel occurs. Then final
syllable stressed becomes false again if there follows an unstressed vowel.
Open and broadly closed input stems have a removable accent if their
final syllable is stressed (J 2.61).
83. The final consonant of hard polysyllabic input stems ending in a
or o is softened in the present and the imperative (J 2.42.A), see 161-69.
84-90. These lines contain the changes of the stem that are common
to the infinitive and the preterit forms. Input stems in j, v, n, m drop their
terminal phoneme (J 2.221). Nonsyllabic stems in j replace this 7 by i,
e.g., p'j- 'drink', p'ft', while monosyllabic stems replace the vowel o
before the dropped j by i [if stressed, otherwise by e which (unlike i)
palatalizes the preceding consonant], e.g., moj- 'wash', mit' (cf. mojit)
[but poj- 'sing', p'et' (cf. paßt)]; nonsyllabic stems in n, m replace this
nasal by a, so im- 'press' and zn- 'reap', both zat' (3 2.24). After these
changes the stem is transferred to the array form, where the infinitive is
generated. The array stem is preserved for the formation of the preterit
in 107 ff.
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91, 92. Verbs with an input stem ending in a velar have an infinitive
ending in c (J 2.112 and 2.222), e.g., p'ok- 'bake', p'ec.
94, 95. All terminal dentals and labials of the broadly closed input
stems coalesce into s before the infinitive desinence (J 2.3), e.g., gr'ob-
'row', gr'ist'i. [This s coalesces with a preceding s into one phoneme:
rast- 'grow', rast'i.]
96, 97. The infinitive of nonsyllabic stems in r shows polnoglasie
(J 3.1), e.g., fr- 'rub', t'ir'ef.
98, 99. The infinitive desinence is t'i in verbs with unaccented input
stems if the desinence is preceded by a consonant [which must of course
be s], t' elsewhere (J 2.112). The desinence is here directly added to the
array/ora.
100-104. There are two exceptions (J 3.1): id- 'go', it'i instead of
*wi'fand kl'an- 'curse', kl'ast' instead of *kVat\
106. The infinitive is punched after a new line and carriage return
symbol. If it ends in t' and the verb is reflexive, the soft sign is omitted
before the suffix ca (which is added in the Output procedure, 61 f.), e.g.,
sm'eja"- 'laugh', sm'ijatca.
107, 108. Now we return to the array stem. If the input stem ends in
t or d this dental stop is dropped before the preterit desinences (J 2.222).
So is the suffix nu if it was in brackets in the input stem (J 2.23), cf. line 72.
Nonsyllabic input stems in r insert a stressed o in the preterit forms
(J 2.5), e.g., t'r- 'rub', t'or, t'orla. (The accent is removable, however,
because the desinence is stressed in the present and the imperative where
there is no inserted vowel.)
109. The stem id- 'go', which lost its dental stop in line 107 so that its
length has been reduced to one, is replaced by s in the preterit: sol (vowel
insertion in line 46 of the procedure phonemics which is invoked in
line 110), sla. After these changes, which are common to all preterit
forms, the stem is transferred to the array form where the desinence and
the accent are added (if necessary).
110. The masc.sg. desinence is / after a vowel and zero after a con-
sonant (J 2.111). [The form sol is not mentioned by Jakobson.] The
Output is preceded by three extra spaces.
111-13. [The correct preterit forms of the verb tolok-ftolk- 'pound',
taloc, talok, talkla, talcot are not found in Jakobson's paper. The forms
of the infinitive and the masc.sg. preterit are derived from'one stem and
all other forms from the other. The alternation cannot be automatic
because there exist such verbs äs volok- 'drag', valoc, valok, valakla,
vaiacot and molk(nu)- 'become silent', molknut', molk, molkla, molkn'it.
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I have not been able to find a more elegant solution to this problem.]
Once more the stem is transferred to the array/orm.
114-18. Thefem.sg. desinenceis /a (J 2.111). The formpr'ila, derived
from the input stem pr'ad- 'spin', is irregularly stressed. [According to
Jakobson the input stem is pr'ad- and the irregularly stressed forms are
pr'ala, pr'al'i (J 3.2). But this is incorrect because his input stem would
generate the inflnitive */>r'ziiY instead ofpr'ast\ a fact which he clearly
failed to realize.] The forms b'ila and sfla, derived from the input stems
b'j- 'beat' and sj- 'sew' respectively, are also irregularly stressed [these
verbs are not even mentioned by Jakobson], and so is the form p'ela from
poj- 'sing'. [The irregulär stress pattern of the latter verb is not stated
explicitly though it can be derived from the form that is mentioned in
J 3.2 because of its vowel alternation.]
119. The neuter sg. desinence is lo (J 2.111). It is necessary to invoke
the procedures transfer, accent, phonemics once more because the stress
is often different from the stress on the previous form and the proper
quality of the unstressed vowels is lost in the procedure phonemics.
120. The plural desinence is /'/ (J 2.111). Since this form is for the
rest identical with the previous one, it is unnecessary to invoke the
procedures of line 119 again.
121. For the generation of the present and the imperative forms the
original input stem is once more transferred to the array stem.
122-27. The present of the verbs daj- 'give' andjed- 'eat' is so irregulär
(J 3.3) that a PUTEXT seems to be justified. Any other solution would
require a great number of ad hoc rules. The procedure PUTEXT punches
the indicated string into the Output tape.
128. The l sg. desinence of all other verbs is u (J 2.121). Open input
stems lose their final phoneme before the present and imperative desi-
nences (J 2.21).
129-35. The present stem of verbs with an input stem in ova ends in
uj (J 2.24). If the final syllable of the input stem is stressed, the stress
moves to the desinence in two-syllabic stems only, otherwise to the pre-
ceding vowel, e.g., kova- 'forge', kuju, but darova- 'grant', daruju. There
is one exception (J 3.2): driOva- 'spend the day', dn'uju. If the final a of
the input stem is not stressed, the accent remains unchanged.
136, 137. The present stem of verbs with an input stem in avaj ends in
aj and the stress moves to the desinence (J 2.23): davaj- 'give', dqju. The
input stem reappears in the imperative davaj, cf. below (line 194).
139. The following verbs show an irregulär alternation (J 3.2) :4





140. b'eza- 'run', Vigu\
141, 142. ora- 'shout', am; sosa- 'suckle', sasu; stona- 'groan', stanu;
zazda- 'thirst', zazdu;
143. spa- 'sleep', spVu (palatalization in line 177);
144. r'ov'e- 'roar', r'ivu;
145. sm'ejä"- 'laugh', sm^ijus'; rzä- 'neigh', rzu;
146. 147. ropta- 'grumble', rapssu, etc. (palatalization in line 163);
148. sla- 'send', sVu;
149. jexa- 'drive, go',jedu;
150. molo- 'grind', m'H'u (palatalization in line 167);
151. br'ij- 'shave', br'eju [here, äs in all other verbs which show
discrepancy, I have chosen the infinitive stem shape äs the representation
of the input stem; the vowel alternation of the verb poj- 'sing' is
generated by the program];
152. zva- 'call', zavu;
153. bra- 'take', Viru; dra- 'tear', d'iru;
154. Γέζ- 'climb', l'ezu; here the verb mag- 'can' must be added, which
has the accent pattern (but not the palatalization) of open polysyllabic
input stems [this verb is not mentioned by Jakobson];
156. gna- 'drive', gan'u;
157. stla- 'spread', st'il'u [the accent of Jakobson's stlala, which
requires an unstressed input stem, is confirmed by none of my informants
and rejected by Avanesov and Ozegov in their Russkoe literaturnoe
proiznosenie i udarenie (Moscow, 1960), p. 567];
158. l'og- 'lie down', l'agu;
159. s'ed- 'sit down', s'adui
160. bi- 'be', budu (the z of the input stem has already been omitted
in line 129).
161. If the condition of line 83 is fulfilled, the final consonant of the
stem is softened (J 2.42.A). Examples:
162. 163. plaka- 'weep', placu; skaka- 'Jump', skacu; iska- 'look for',
is$u;pr'aia- 'hide',pr'acu; [I prefer to write SSinstead of sc in accordance
with the modern Standard pronunciation5]
program takes considerably less time if special variables are introduced to be used in
the discrepancy rules instead of the subscripted variables of the array stem (e.g.,
sl := stem [1], etc.) because the looking up of a subscripted variable takes relatively
much time.
s Cf. Avanesov and Ozegov, 1960:682: "Na meste bukvy sc proiznositsja dvojnoj
mjagkij soglasnyj [s's']"; Panov, 1967:331: "Poetomu bezuslovno nado scitat'
rekomenduemoj normoj proiznosenie [ss']."
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164, 165. brizga- 'sprinkle', bn'zzu; gloda- 'gnaw', glazu; maza-
'smear', mazu;
166. paxa- 'plow',pasu; p'isa- 'write',p'isu;
167. sipa- 'scatter', sipl'u; kolo- 'stab', kaVu.
169. The stem is transferred to the array/orm, where the changes that
are peculiar to the l sg. are carried out.
170. If the final consonant of the stem is soft, it most often changes
into a palatal consonant or a cluster (J 2.41). This softening is 'substitu-
tive' in the sense that one soft consonant is replaced by another.
Examples:
172, 173. m'et'i- 'mark', m'ecu; msfi- 'revenge oneself, mssu;
174, 175. s'id'e-'sit^s'izu-Jezd'i-'dnve'Jezzuigroz'i-'menace', grazu;
176. v'is'e- 'hang', v'isu;
177. sum'e- 'make a noise', suml'u.
180. If the desinence has acquired the stress in line 132 or 137 already,
the procedure accent need not be invoked. A new line and carriage return
Symbol precedes the l sg. in the Output tape.
181. The 2 sg. desinence is is or öS (J 2.121).
182. Verbs with an input stem ending in ova or aväj stress the desi-
nence under the same conditions äs in the l sg., see line 132 and 137
respectively. The accent of verbs like darova- 'grant', daruju is not
affected because the sufBx uj of such verbs has received the stress in
line 133 and the condition of the present if clause contains an unstressed u.
The stem is transferred to the array form, where stem-final velars are
replaced by palatals and other stem-final consonants undergo 'bare'
softening (J2.42.B):
183. 184. p'ok- 'bake',p'ikü,p'icos;
185. Iga- 'lie', Igu, Izos; zg- 'burn', zgu, zzos;
186. zda- 'wait', zdu, zd'os; pas- 'tend', pasu, pas'os; rva- 'tear', rvu,
rv'os.
187. Cf. line 180.
188. The forms xocis, xocit instead of *xat'is, *xai'ti (input stem
xofe- 'want') are irregulär (J 3.1). The 3 sg. form is identical with the
2 sg. but for its final phoneme, which is t instead of s (J 2.121).
189. The l pl. and 2 pl. forms end in m and i'i respectively (J 2.121);
they are for the rest identical with the 2 sg. and 3 sg.
190. The 3 pl. desinence is at if the 2 sg. ends in is and ut if the 2 sg.
ends in os [cf. J 2.121] but for the verb Veza- 'run', which has b'igut. (The
combination soft stem and finalcons = g does not occur in any other
verb, cf. line 140.)
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191. Cf. line 182.
192. Cf. 180 and 187.
193. The imperative of verbs with an input stem in ova ends in uj.
194. The imperative of verbs with an input stem in avaj is identical
with the input stem itself, which has been preserved in the array lexeme.
Other verbs derive the imperative from the present stem.
195. The verbs sipa- 'scatter' and kr άρα- 'trickle' lose the epenthetic /
in the imperative (J 3.1): sip', krap'.
196. A hard consonant undergoes 'bare' softening before the impera-
tive desinence, e.g., tronu- 'touch', tron';p'ok- 'bake', p'ik'i.
197. 198. The imperative desinence is i if the verb has a mobile
accent (unstressed input stem) or a removable accent, and also if the
present stem ends in two consonants; otherwise it is zero. There is one
limitation: if the final consonant of the input stem is j, the imperative
desinence is i only if the input stem ends in β (3 2.122), e.g., faß- 'conceal',
tqji, but stoja- 'stand', stoj, andp'j- 'dnnk',p'ej.
199. If the final consonant of the input stem isj and the imperative
desinence is zero, the verb form still has to receive an accent. The output
is preceded by a new line and carriage return symbol.
200. The plural form is obtained by adding the sufiix t'i to the
generated verb form. When this form has been punched into the output
tape, the next input stem is to be read.
3. THE OUTPUT
The program was executed with a list of 150 verb stems on the X8 of the
Mathematical Centre, Amsterdam. The results are shown below.
Amsterdam
> b'e±a-
b'iiat' b'iial b'iiala b'i^ala b'iial'i
b'igu Vliit b'iilt b'ltim b^l.t'i b'igut
b'igTl b'ig'it'i
> b'el'ej-
b'il'et' b'il'el b'il'ela b'll'ela b'il'el'i
b'il'eju Vil'eji$ b'il'ejit b'il 'ejim b'ilTejit'i b'll'ejut
b'il'ej b'il'ejt'i
> b'el'i-
b'il'lt' b'il'il b'il'ila b'il'ila b'il'il'i




Vir'ei b'ir'ok b'ir'igla b'ir'iglo b'ir'igl'i
b'ir'igu Vir'iioi b'ir'ifot b'ir'itom b'ir'i£otTi b'ir'igut
b'ir'ig1! b'ir'ig'«'!
> b'j-
b'tt' b'il b'lla b'Ua b'il'i
bju bjoit bjot bjom bjot1 i bjut
b ' e j bTejt'i ~
> boja"-
bajatca bajalsa bajalas' bajalas' bajal'is"
bajus' bajî sa" bajl.tca~ bajl̂ msa ~ bajl.t'is'~ bajatca
bojtTts'
> bra~
brat1 br^l brala brala bral'i
b'Tru b'ir'ö^ b'irTot b'ir 'om ~ b'ir'ot'i b'irut
b'trTi b'irTit'i ~
> br'ij-
br'it1 br'il br'ila br'ila br'il'i
br'eju br'ejif br'£jit br'ejira brTejit'i br'ejut
br 'ej br'ejt 'i
> brizga—
brizgat' brizgal brlzgala brtzgala brtzgal'i
briitu brtiiti bri^it briitim briiiit'l" brii^ut
> bi-
bit' bil bila bila bil'i
budu l-ud'Ti budTit bud'im bufl'it 'i budut
but' but't'i
> var'i-
var'̂ t' var'l_] var'ila var'l_la var'!.!'!
var'u var'i£ V£r'it va_r'im var'it'i var'at
var'i var'it'i
> v'el'e-
v'il'et1 v'il'el v'il'ela v'il'ela v'il'el'i
v'U'ü v'il'y v'il'it v'il'im v^il'it'i v'il'at
v'l]'T v'll'it'i
> v'ê r'i-
•v'e^r'jt1 v'er'il v'̂ r'ila v'er'lla v'ê r'il'i
v'er'u v'er'i^ v'er'it v'er'im v'£r'it'i v'£r'at
v'eV v'er't'i
> v'od-
v'ist'l. v'ol v'ila v'ilo v'il'l.







v'ist'̂  v'os v'izla v'izlo v'izl'J.
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> gas(nu)—
gasnut1 gas gasla gasla gasl'i
gasnu gasri'if gasn'it gasn'im gasn'it 'i gasnut
g£sn'i gasn'it' i ~
> gloda-
gladat' gladal gladsüa gladala gladal' i
glatu gloiif glo^it gloiim gloiit'i glo^ut
glail. glaiit'i
> gna-
gnat' gnal gnal£ gnala gnal'i
gan'u gon'i'f gon'it gon'im gon'it'i gon'at
gan'^ gan'lt'i ~
> gn'ij-
gn'it' gn'il gn'ila gn'ila gn'il'i
gn'iju gn'ijol gn'ijot gn'ijom gnTijot'i gn'ijut
gn'ij gn'ijtTi ~
gnut1 gnul gnula gnula gnul'i
gnu gn'o$ gn'ot gn'om gn'ot'i gnut
gnTi gnjit'i
> govor'i—
gavar'Tt' gavarHl gavar'ila gavar'i_la gavar'l^l'i
gavar'u gavar'y gavar'it gavar'l.m gavar'lt'i gavar'at
gavar'T gavar'Tt'i ~ ~
> graf'l-
graf'it' graf'il graf lla graf'ila graf'l_l'i
graflTu graf'i^ graf'it graf im graf it'i graf at
graf i~ graf it'i
> gr'ob-
gr'ist'i_ gr'op gr'ibla gr'iblo gr'ibl'i
gr'ibu gr'ib'o^ gr'ib'ot gr'ib'om gr'ib'ot'i gr'ibut
gr'ib"^ gr'ib^t'i
> gr'ej-
gr'et' gr'el gr'ela gr'ela gr'el'i
gr'eju gr'£ji| gr'elit gr'ejim grTejit'i gr'ejut
gr'ej gr'ejt'i
> groz'i-
graz'Tt1 graz'i^l graz'ila graz'ila graz'i^l'i
graiu graz'ij graz'it grazHm graz'i^t'i graz'at
grazTi^ grazTi.t'i ~
> griz—
grist' gris grizla gri.zla grizl'i
grizu griz'df griz'ot griz'oni griz'ot'i grizut
grizTi grizTn'i
> davaj—
davat1 daval davala davala daval'i
daju dajoî  dajot dajom dajot'i dajut
davaj davajt ' i ""
> darova—
daravat" daraval daravala daravala daraval'i




dat' dal dala dala dal'i





dv'inut' dv'inul dv'jlnula dv'inula dv'l.nul'1
dv'3.nu dv'ta'ii dv'in'it dv'in'im dv'in'it'i dv'inut
dv'i.n' dv'in't'i
> d'elaj-
d'elat' d'elal d'elala d'̂ lala d'elsl'i





d'et' d'el d'ela d'ela d'e_l'i
d'enu d'£n'ii d'£n'it d'pn'im d'pn'it'i d'enut
ά'£η' d'£n't'i
> dn'ova—
dn'ivat' dn'ival dn'ivala dn'ivala dn'iva_l'i
dn'uju dn'uji$ dn'ujit dn'ujim dn'ujlt'i dn'ujut
dn'uj dn'ujt'i
> dra—
drat' dral drala drala dral'i
d'iru d'ir'oi d'irTot d' ir 'om d'ir'ot'i d'irut
d'irTl. d'irut1 i
> dr'ema—
dr'imat' dr'iasl dr'iras.la dr'imals dr'irrK.]'i
dr'iml'u dr'£ml'if dr'£naTit dr'£ml'ira dr'£ml'it'i är'£nil'ut
dr'ina'i dr'iml'it'i
dut' dul dula dula dul'i
duju dujif dujit dujira dujit'i dujut
duj dujt'i
jo:;itca Wilsa joiilas' joiilas' joiil'is'
jo:;us' joii?sa joiitca jô imsä joiit'is' jô atoa
όοφδβ joft'is' ~
> jezd'i-
jezd'it' n£Zd'il jezd'ila jezd'ila jezd'il 'i
0£Üu jezd'i* jezd'it jezd'im jezd'it'i" j£Zd'at
jezd'i Jezd'it 'i
> Jed-
jest' jel jela j£la jel'i
jem j£i Jest Jid'l.m ,jid'ä.t'i Jid'at
je£ je^fi
jexat' jexal jexala j£xala ĵ xal'i
jedu jed'ii jed'it j£d'im ĵ d'it'i jedut
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:,at' ial iala iala ial'i
,mu im'o$" im'ot imTom im'ot'i imut
,mTi imTit'i
> in-
iat' ial iala iala ial'i
:;nu in'o$ in'ot inTom in'ot'i inut
inTl. inTit'i - - - -
> :;da—
:;dat' idal idala idala idal'i
:;dü id'oi "id'ot |d'om id'ot'i idut
:;dTi idTit'i ~
> ie-
:;ei iok igla iglo igl'i
:;gu ii£? üot ÜOT iiot'i igut
:;gTi ig'it'i
> iiv-
:;it' iil iila iUa iil'i
:;ivu iiv'ot iivTot iiv'om iiv'ot'i iivut
iivTi tiiv
Tit'i _ _ _
> zva—
zvat' zval zvala zvala zval'i
zavu zav'ô  zav'ot zavTom zav'ot'i zavut
zavTi zavTit'i - - -
> znaj—
znat' znal znala znala znal'i
znaju znaal̂  znajit znajim znajlt'i znajut
znaj znajt'i ~
> id-
it'l. iol ila tlo il'l
idu id'oi id'ot idTorn id'ot'i idut
idTi idTit'i
> iska-
isfet' iskal iskala iskala iskal'i
iu iiiil? iüit ii^im ΐ ΐ ψ ΐ ΐ ' Ι ii^ut
> klad-
klast' klal klala klala klal'i







kl'iv'itat' kl'iv'ital kl'iv'itala kl'iv'itala kl'iv'ital'i
kl
. . . . . . . - , .. . . .





kl'̂ st' kl'al kl'ila kl'ala kl'al'i









it'i - - _
> kova—
kav^t' kaval kavala kavala kaval'i




kalot' kalol kalola ka]oLa kalol'i
kalTu kol'ii kol'it kol'ira kol'itTi kol'ut
kal'i. kal'it'i
> krapa—
kräpat' krapal krapaia krapala krapal'i
krapl'u kraplTi£ krapl'it krspl'im krapl'it'i krspl'ut
kr£p' krap~rt'i - - _ _
> krad-
krast' kral krala krala kral'i
krädu krad'oi krad'ot krad'om "krad'ot'i kradut
kradTi kradTit'i
krHknut' kr'iknul kr'iknula kr'iknula kr'iknul'i







;u k r ' i i kr'iiit kr'ikm kr'iilt'i kr'itat
:i kr'iiit'i
> kroj-
krit' kril krila krtla kril'i
kroju kr£jif krojit krojim kr£jit'i krojut
kroj krojt'i ""
> kup'i-
kup'it' kup'1.1 kup'i.la kup'na kup'i.1'1
kuplTu kup'i^ kup'it kup'im kup'it'i kup'at
kup'i kup'it'i
Igat' Igal Igala Igala
Igu lioi liot liom ifot'i Igut





l'iial l'i^ala l'ljiala l'iial'i
l'iiit l'itim lTiiit'i T'iia
i l'iiit'i
> l'ez-
l'est' l'es l'ezla l'£zla l'ezl'i
l'ezu l'ez'il l'ez'it l'ez'iai lT£z'it'i l'^zut
l'es' l'es't'i
> I'OH-
1'4 l'ok l'igla l'iglo l'igl'i
l'agu l'aW l'afit l'afim l'aJitJi l'sgut
l'ak l'akt'i
> l'j-
l'it' 1'i.l l'ila 1'l.la 1'1,1'i
Iju Ijoi^ Ijot Ijom Ijot'i ljut
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> l'st'i-
l'st'it' l'st'il l'st'ila l'st'ila l'st'il'i
l'44u l'st'iiji lTst'it lTst'im l'st'it'i !Tst'at
l'stTl. l'E-tJit'i - - -
> l'ub'i-
l'ub'it' l'ub'1.1 1'ub'l.la l'ub'ila l'ub'll'l
l'ublTu l'ub'il l'ub'it l'ub'im l'ub'it'i l'ub'at
l'ub'f" l'ub'U'i ~
> maza—
mazat' mazal wazala mazala mazB.l'i
nmiu ma^it ~ maiit ~ matim "maiit'i "~ mâ ut
ma? raa^t'l
> m'o-b-
m'ist'i m'ol tn'ila m'ilo m'il'i
m'itu m'it'oi m'it'ot m'itTom m'it'ot'i m'itut
m'itTi ra1itrl.t1i
> m'et'i-
rn'et'it' m'et'il m'et'ila m'et'ila ra'et'il'i
ra'etu' m'et'ii ~ m'et'it m'et'im m'et'it'i m'et'at
ra'et' m'Jt't'i
> molo—
malot' malol malola malola malol'l
m'il'u m'el'if m'elTit m'el'im m'£l'it'i m'el'ut
m'il'i Di'il'U'i
> mst'i-
mst'«' mst'il mst'ila msfila mst'il'i
n4iu~" mst'i^ rrist'lt mst'i.m ms'i'i^t'i inst'at
mstTi mstTit'i ~ ~
moatca mpalsa mialas' rn|:alas' mijjal'is1
mous* mt^sa" miitca mj:i.msa ~ mii.t'is'~~ mtatca
mti.s' mtit'is' ~
> moj-
mit' mil mila mila mil'i
möju nraji^ nrajit möjim mojlt'i mojut
moj mojt'i ~
> moj "-
mTtca milsa railas1 milas' ndl'is'
mojus' moji^sa möjitca mojirasa "mojit'is1 mojutca





;at' mi^al mij:ala mi^ala l
;u miiit milfii, mitim mTij;it'i
:T mitTt'i
> n'OB—
n'ist'i n'os n'isla n'islo n'isl'i
n'isu n'is'oi" n'is'ot" n'is'om n'is'ot'i n'isut
n'isTl. n'ls^t'l
> nos'i-
nae'i^t' nas'U nasHla nas'ila nas'll'i
na$u~ nos'ii^ nos'it nos'im nos'it'i nös'at
nasTi nas'it'i ~ ~ ~
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> ora—
arat1 aral arala arala aral'l
arTu or'i| or'it or'im or'itTi or'ut
ar'i ar'iVi ~
> ora—
arat' aral arala arala aral'i
aru ar'o$ "ar'ot ar'om ~ ar'ot'i arut
arTl. arTit'i - - - -
> pas—
past'i pas pasla paslo pasl'î
pasu pas'of pas'ot pas'om pas'ot'i pasut
pasTi pasTit'i
> paxa—
paxat' paxal paxalâ  paxala paxal'l
paiu paiii pa^it p̂ îm pä̂ it'i pâ ut
pa*i. pâ it'i
> p'r-
p'ir'et' p'or p'orla p'orla p'orl'i
pru "pr'oi prTot pr'om prTot'i prut
prTi prTit'i
>
p'et' p'el p'ela p'ela p'el'i
pa,ju pajoj pajot pajom" pa,1otTi pajut
poj pojtTi ~ ~
> p'ok—
p'et p'ok p'ikla p'iklo p'ikl'i
p'iku p'iiöit p'iiot p'iiom p'ii|:otTi p'ikut
p'ikTl. p'lk'̂ t'i
> p'isa—
p'isat' p'lsal p'isala p'lsala p'isal'i
p'iiu p'iili p'̂ it p'iiim pTliit'i p'i^ut
> P'j-
p'it' p'il p'ila p'Ua p'j.1'1
pju pjoi pjot pjom pjot'i pjut
p'ej pTejt'i
> plaka—
pläkat' plakal plakala plakala plakal'i
platu plaii? ~ plaij;it plaj;im "pla^Ifi pla^ut
ρΐΘ,φ pla^t'i ~ ~
> pl ' ova—
pl'ivät1 pl'ival pl'ivala pl'ivala pl'ival'i
pl'uju pl'ujo^ p] 'ujot pl'ujom pl'ujot'i pl'ujut
pl'uj" pl'ujtTi
> pliv-
plit1 plil plila plila plil'i
plTvu pliv'ö^ plivTot pliv'om pliv'ot'i plivut
plivTl
> pojl·-
pa.jit' pajn pajila pajl.la pajil'i
paju paĵ  pajl̂ t pajim pajl.fi pajat
paji pajit'i
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> poro~
parot' parol parola parola pa,rol' i
parTu por'iif por'it por'lm por'itTi por'ut
par'T pär'it'i - - - -
> pr'ad-
pr'ast' pr'al pr'ila pr'ala pr'al'i
pr'idu pr'id'of pr'id'ot prTid'om pr'id'ot'i pr'idut
pr'idTi pr'idTit'i
> pr' a.ta—
pr'srtat' pr'atal pr'atala pr'atala pr'atal'i
pr'siu pr'aiii ~ pr'aiit pr'aifcim "pr'atlt'i ~ pr'aiut
pr'ai pr'aft'i
> rost—
rast'l̂  ros rasla raslo rasl'i
rastu rast'o? rastTot rast'om rast'ot'i rastut
rastTi rastTit'i
> rva—
rvat' rval rvala rvala rval'i
rvü rv'oi rv'ot rv'om ~ rv'ot'T rvut
rvTi rvTit'i
> r'ov'e—
r'iv'et1 r'iv'el r'iv'ela r'iv'ela r'iv'el'i
r'ivu r'iv'ô  rTiv'ot rTiv'om r'lv'ot'i rTivut
r'ivTi r'ivTit'i
> r'eza—
r'£zat' r'£zal r'ezala r'£zala r'£Zal'i
r'eiu r'efak r'e^it r'eiim r'e^lt'i r'e^ut
r'4 r'eft'i
> ria-
r:iät' r^al rfala r^ala r?al'i
r:;u rio^ r^ot r|;£m r^ot'i riut
rii rilt'i
> rod'i-
rad'it' rad'il rad'Ua rad'ila rad'il'i
raiu rad'i^ rad'it rad'i.m rad'it'i rad'at
radTi radTit'i ~*
> ropta—
raptat1 raptal raptala raptala raptal'i
rapiiu ropiil} rop̂ it" ropiiim ropt̂ it"1"! rop^ut
rap^ $ i^ rapf φ j^t ' i
> ruVi-
rub'it1 rub'il rub'l.la rub'Ua rub'il'i
rublTu rub'ii rub'it rub'im rub'it'i rub'at
rub'l. rub'it'i
> rugaj-
rugat ' rugal rugala ru^la ru^l ' i
ru^jil ru^jit rugäjim nigajit'i
rugajt'i
> saxar'i—
saxar'it' saxar'il saxar'ila saxar'ila saxar'il'i
saxar'u saxar'l̂  saxar'it saxar'iai saxar'itTi saxar'at
saxar ' saxar ' t ' i "" ~
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> s ' ed-
s'est' s'el s'ela s'ela s'el'i




> s ' etova—
s'eTtavat' s'etaval s'£tavala s!£tavala s'rtaval'i
s 'etuju s'etuji£ s'£tujit s'etujim s'£tujit'i s'rtujut
s'etuj s'etujt'i - - - —
> s'id'e-










skakat' skakal skakala skakala skakal'i
skaiu skaii^ skatit skaiim skaiit'i skaiut
ska^i skaiit'i
> skr'e:;eta—
skr'i:;itat' skr'iiital skr'iiitala skr'iiitala skr'iiital'i





skr'ist'l. skr'op skr'ibla skr'iblo skr'ibl'l.
skr'ibu skr'ib'o^ skr'ib'ot skr'ib'om skr'ib'ot'i skr'lbut
skr ' ib
T




slat' slal slala slala slal'I
έΐ
τ
υ il'oi ~ ̂l'ot" tl'om" il'ot
T
i il'ut




£t' sm'el sm'ela sm'£la sm'el'i





sm'ijatca sm'ijalsa sm'ijalas' sm'ijalas' sm'ijal'is
1
sm'ijus' sm'ijo^sa sm'lj£tca sm'iĵ msa sm'ijot'is' sm'ijutca
sm*£jsa sm'£Jt
T
is' ~ "" ~
> sosa—
sasat.' sasal sasala sasala sasal'i





lt'i - - - -
> spa—
spat' syS^- spala spala spal'i
spl'u sp'il sp'it sp'im sp'it'i sp'at
s-p'l sp'fE'i
> +stavaj—
+stavat' +staval +stavala +stavala +staval'l
+staju +stajoi +stajot +stajom +staj£t'i +stajut
+stavaj +stavajt'i ~
> stay'i-
stav'it' stav'il stav'ila stav'ila stav'il'i
stavl'u stav'l^ stav'it stav'im stav'it'i stav'at
stäf stafTt'i
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> stan—
stet1 stal stala stala stal'i
stanu stan'î  stan'it stan'im stan'it'i stanut
stan' stän't'i ~
> stla-
stlat' stlal stlala stlala stlal'i
st'il'u st'elTii stTel'it st'el'im ~ st'el'it'i st'el'ut
at'il'î  st'il'it'i
> stona—
stanat' stanal stanala stanala stanal'i
stanu ston'ii "ston'it ~ stan'im ~ ston'it'T stonut
stanTi. stan'it'i ~
> stoja-
stajat' stajal stajala stajale stajal'i
staju stajî  stajl̂ t stajim stajî t'i 'stajst
stoj sto,)tTi ~ ~
> str'ig-
str'y str'Uc str'^igla str'iLgla str'i^gl'i
str'igu str'i£öi str'iiot str'izom str'ifot'i str'igut
str'igTi str'ig'3.t'i ~
> stuca—
stui:at' stuial stuiala stuiala stuial'i
stunu stuiii Ituilt 'stuiim stuiit'i 'stuiat
stu·:ϊ stû it'i
> si_pa—
ŝ ipat' sipal ŝ ipala sipala si.pal'i
sipl'u sip!
T
î  sipl'it sTpl'im sipl'it'i sipl'ut
sTp' sip
T




 tajil tajlla tejila tajil'i
taju tajl.it tajit tajim tajit'i tajat
taji tajit'i
> t'r-
t'ir'et' t'or t'orla t'orla t'orl'i
tru tr'ô  tr
T







t'irp'et' t'irp'el t'irp'ela t'irp'ela t'irp'el'i
t'irpl
T
u t'erp'î  t'̂ rp'it t'£rp'lm t'erp'it'i t'erp'
t'irp'i t'irp'it'i
> tka-
tkat' tkal tkala tkala tkal'l







talknut' talknul talknjala talknula talknul'i





"«'! - - _
> tolok-
taloi talok talkla talklo talkl'i
talku taltô " talfcot tal̂ om ~ taliot'i" talkut
talk
1




tanut1 tanul tanula tanula tanul'l
tanu ton'i^ ""ton'it ~ ton'im t£n'it'T tonut
tan"1"! ^an'it'i ~"
> tor ;estvova—
tar:;istva-vut' tartistvaval tarfcistvavala tariistvavala tariistvaval'i
tar: ;lstVTiju tar^istvuji^ tarjiistvujit iarilstvujim tar^istvujit'i tarflstvujut
tarilstvüj tartistvujVi _ - - -
tr'ip'itat' tr'ip'ital tr'ip'itala tr'ip'itala tr'ip'ital'i
tr'ip'iifu tr'ip'eilî  tr'ip'ê it tr'ip'eJ4ini tr'ip'ei)4itTi tr'ip'ê ut
tr'ip'iüi tr'ip'i^l.t'i
> tronu—
tronut' tronul tronula tronula tronul'i
tronu tron'i^" tron'it tron'im tron'it'i tronut
trön' trön't'i
> tr'as-
tr'ist'i tr'as tr'isla tr'islo tr'isl'i
tr'isu tr'is'ol tr'is'ot tr'is'om tr'is'ot'i tr'isut
"tr is i "ti* is ιΐ i
> tr'as"-
tr'ist'is
1 tr'aösa tr'islas' tr'islos' tr'isl'is'
tr'isusT tr'is'ô sa tr'is'otca tr'is'omsa tr'is'ot'is' tr'isutca




it' utila u^ila util'i
uiim u^it'l u|;at
- -
:itca .uiilsa. utilas! u^ilas' uiil'is'
itts* ui;i?sa upitca ucimsa ~ uipit'is'" uiatca
:Ts' uj;it'is' — — - —
> xod'i-
xad'it1 xad'il xad'lLa xad'ila xad'il'i
xâ u" xod'ii xod'it xod'im xdS'it'i xod'at
xadTi xad'it'i
> xot'e—
xat'et' xat'el xat'ela xat'ela xat'el'i
xa|;u~ xotii xofit xat^m xat'Tt'i xatTat
xatTi xat'it'i"
> xoxota—
xaxatat' xaxataJ. xaxatala xaxatala xaxatal'i
xaxaiu xaxoii^ xax^qit xaxo|:im xaxo|iit'i xaxoiut
xaxacT xaxäiit'i - _ _
> xran'l.—
xran'l-t' xran'n xran'na xran'ila xran'U'i
xran'u xran'ii xran'it xran'im xran'lt'i xran'at
xran'T xran'Tt'i — - - _
> carapnu—
carapnut1 carapnul carapnula carapnula carapnul'i
caräpnu carapn'if carapn'Tt carapn'Tm carapn'Tt'i carapnut
carapn'i carapn'it'i ~ ~
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> +cez(nu)—
+ι;βζιηιν -nj;es +^£Zla +|;ezla
+ceznu +<peznti$ -t-tpezn'it. +pezn
+cezn'i +^£Zn'it'i
> iitaj-
oitaf ipltal ?itala sitala , _
oitäju titajif tltajit titäjim iitajit'i
citaj
>
lit' ijiil ^la il.lai ψΐ,Ι'Ι
i j u 4jo$ ijot ijom
'ert' ^um'el fum'e^la ^um'ela i\im'el'i
iumlTu ium'ii ~^um'l_t ^um'im ^»Jim'it'i "ium'at
:um'i~ ium'it'i ~
